Thyroxine elicits divergent changes in mRNA levels for two urea cycle enzymes and one gluconeogenic enzyme in tadpole liver.
Thyroxine-induced metamorphosis of the tadpole to the frog (Rana catesbeiana) is marked by increased activities of the urea cycle enzymes in liver. Cloned cDNAs for two mammalian urea cycle enzymes--carbamyl-phosphate synthetase I and argininosuccinate synthetase--were shown to cross-hybridize with the corresponding mRNAs in tadpole liver. Thyroxine treatment produced nearly 10-fold, coordinate increases in hybridizable mRNA levels for these two enzymes in tadpole liver. This increase is sufficient to account for reported increases in enzyme levels and synthesis rates, demonstrating that thyroxine largely regulates concentrations of these enzymes at a pretranslational step(s). In contrast, levels of phosphoenolpyruvate carboxykinase mRNA in tadpole liver decreased by more than 90% following thyroxine treatment. This differs from the thyroxine-induced increases in synthesis rates of enzyme and mRNA reported for phosphoenolpyruvate carboxykinase in rat liver. However, the decreased levels of this mRNA in tadpole liver may represent a secondary response due to thyroxine-stimulated release of insulin.